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This document contains six Supplementary figures with legends. The context and
relevance of these figures are mentioned in the main text where appropriate.

(a) EOF1: NAO mode (42.6%) (c) EOF2: EAP mode (22.9%)
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Figure S1. The (a) first and (c) second EOF spatial patterns (shading in hPa) and the corresponding
(b) first and (d) second normalized time series (representing the NAO and EAP indices, respec-
tively) of the early winter SLP anomalies in the North Atlantic region during 1979-2022 based on
the NCEP/NCAR reanalysis dataset. The percentages in (a) and (b) are the variability explained by
the corresponding EOF. The dots in (b) indicate the anomalies that exceed the 95% confidence level.
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(a) EOF1: NAO mode (43.1%)

[

(c) EOF2: EAP mode (23.1%)
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Figure S2. The same as Figure S1 but for the results calculated based on the JRA-55 Reanalysis da-

taset.
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(c) ENSO-regressed PREC

N T TR
20°N
K
EQ
20°S T
0 60°E 120°E 180 120°W 60°W 0 0 60°E 120°E 180 120°W 60°W 0
Lon Lon

<@ ] [ ]

-27 -24 -21 -18 -15 -12 -09 -06 -03 03 0.6 0.9 1.2 1.5 1.8 21 24 27

(d) Z200 & WAF Reg on Pr_GMCA 08
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Figure S3. Regression coefficients of the early winter tropical precipitation anomalies (calculated
based on the CMAP precipitation dataset, shading in mmday!) with respect to the (a) DJF Nifio-3.4
and (b) early winter EAP indices. Regression coefficients of the early winter 200-hPa geopotential
height anomalies (shading in m) and the associated anomalous wave activity flux (WAF, vectors in
m?2s2) with respect to the (¢) DJF Nifio-3.4 and (d) early winter Pr_GMCA (calculated based on the
CMAP precipitation dataset) indices. The dots indicate the anomalies that exceed the 95% confi-
dence level. The navy, green and red boxes in (a) and (b) mark the domains used to define the
Pr_TWEIO, Pr_CP and Pr_GMCA indices, respectively. The anomalous WAF flux in (c) and (d) is

shown only when its magnitude is larger than 0.1 m?s.
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(a) ENSO-EAP 19-year running correlation
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(b) ENSO-EAP 23-year running correlation
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Figure S4. The (a) 19-year and (b) 23-year running correlation coefficients between the DJF Nifo3.4
index and early winter EAP index during 1979-2022 based on the JRA-55 (red curve), NCEP/NCAR
(green curve), and ERAS5 (blue curve) reanalysis datasets. The horizontal gray dashed line indicates
the 95% confidence level for the correlation.
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(a) P1 SLP Preg on Pr_TWEIO (b) P1 SLP Preg on Pr_GMCA
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(c) P2 SLP Preg on Pr_TWEIO (d) P2 SLP Preg on Pr_GECA
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Figure S5. Partial regression coefficients of the Euro-Atlantic SLP anomalies (shading in hPa) with
respect to the (a) Pr_TWEIO and (b) Pr_GMCA indices (calculated based on the CMAP precipitation
dataset) during P1. (c)-(d) are the same as (a)-(b) but during P2. The dots indicate the SLP anomalies

exceeding the 95% confidence level.
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(a) ENSO-Pr_GMCA (b) Pr_GMCA-EAP
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Figure S6. (a) Scatterplot the early winter monthly Pr_GMCA (calculated based on the CMAP pre-
cipitation dataset) and Nifio-3.4 indices for the ENSO winters during P1 (red quadrate) and P2 (blue
circle) with the corresponding linear regression lines. (b) Scatterplot the early winter monthly EAP
and Pr_GMCA (calculated based on the CMAP precipitation dataset) indices for the ENSO winters
during P1 (red quadrate) and P2 (blue circle). The correlation coefficients (R) are also displayed.



